Abstract. A hyperbolic equation with a ϕ-sub-Gaussian right hand side is considered. Conditions for the existence of a generalized solution of such an equation are found.
Introduction
This paper is devoted to studying generalized solutions of the wave equation with zero initial and boundary conditions and with a ϕ-sub-Gaussian right hand side. We find sufficient conditions for the existence of a generalized solution expressed in terms of convergence of a certain deterministic series and in terms of the covariance function of the random field presented on the right hand side of the equation. 
Generalized solution of a boundary problem for the deterministic case
The corresponding Sturm-Liouville problem is written as follows:
Let X n (x) be the orthonormal eigenfunctions with respect to the weight ρ and let λ n be the corresponding eigenvalues for this problem. We assume that λ n are taken in ascending order. In view of the restrictions imposed on the functions p, q, and ρ, all eigenvalues are positive, and zero is not an eigenvalue.
Put μ n = √ λ n . Denote by u n (x, t) a solution of the problem (1)-(3) where a partial Fourier sum of the function f substitutes the function f itself on the right hand side of equation (1), namely Consider the following problem:
The corresponding Sturm-Liouville problem is as follows:
Let X n (x) be the orthonormal eigenfunctions with respect to the weight ρ and let λ n be the corresponding eigenvalues of the problem. We assume that λ n are taken in ascending order. In view of the assumptions imposed on p, q, and ρ, all eigenvalues are positive, and zero is not an eigenvalue.
Put μ n = √ λ n . Below is the definition of a generalized condition compatible with Definition 1.
where
and the series on the right hand side of (7) converges in probability in the norm of the space 
converges for some α ∈ [0, 1] and δ > 1 − 1/p, where
is a generalized solution of the problem (4)-(6).
Proof. It is known [11] that there exists a constant C X > 0 such that
Moreover, in the case under consideration,
(see [11] ), where
with probability 1. Thus the series
converges with probability 1 in the norm of the space
, and therefore it converges in probability.
Further,
Similarly to the proof of Lemma 5 of the paper [5] , we obtain
where h = max{|t − s|, |x − y|} and where C 1 > 0 and A > 0 are some constants such that
for sufficiently small |t − s|.
Conditions for the existence of a generalized solution expressed in terms of the covariance function

Let B(x, y, t, s) = E ξ(x, t)ξ(y, s) for (x, y, t, s)
Assume that
B(0, y, t, s) = B(π, y, t, s)
= 0, y∈ [0, π], t ∈ [0, T ], s ∈ [0, T ], B(x, 0, t, s) = B(x, π, t, s) = 0, x∈ [0, π], t ∈ [0, T ], s ∈ [0, T ].
Fix a pair (t, s) ∈ [0, T ] 2 and extend B(x, y, t, s)
as a function of x and y to the whole plane R 2 in such a way that the extension is a periodic function of period 2π in x and in y and B (−x, y, t, s) = −B(x, y, t, s) = B(x, −y, t, s) .
Such an extension exists in view of the assumptions imposed above on the function B.
Consider a particular case of the problem (4)- (6), namely let ρ(x) = p(x) in (4). We extend the functions p(x) and q(x) to the whole axis such that the extension is periodic with period 2π and
We also assume that the extension of p(x) is twice continuously differentiable, while that of q(x) is continuously differentiable.
Theorem 2. Let ξ(x, t) be a strictly ϕ-sub-Gaussian almost surely continuous random field whose covariance function B(x, y, t, s) is continuous. Assume that p > 1 and ϕ(x)
for a sufficiently small constant β > 0 and some C > 0 and γ > 2 − 1/p, then u(x, t) defined by (7) is a generalized solution of the problem (4)-(6).
Remark 2. The above condition holds if, for example, the derivatives ∂B/∂x and p (x) are continuous.
Proof. We show that the assumptions of the theorem imply that the series
converges for some constants α ∈ [0, 1] and δ > 1 − 1/p, where
It is sufficient to show that
for all sufficiently large k and m. In the case under consideration,
t, s) = p(x)p(y)B(x, y, t, s).
Similarly to the proof of Theorem 2 of the paper [6] we obtain
sin kx sin my dx dy 
Concluding remarks
We consider generalized solutions of a hyperbolic equation with zero initial and boundary conditions and find sufficient conditions for the existence of a generalized solution of the problem (4)- (6) .
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